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Abstract 
The present study investigated the treatment effectiveness of semantic features analysis (SFA) 
and semantic priming on a 71-year old Cantonese female with severe naming difficulties. A 
multiple-baseline design composing of three phases namely Baseline, Treatment and 
Maintenance was used. Altogether 30 treated items, 30 generalization items and 19 control 
items were included in this treatment study. The treatment was divided into 2 phases. 
Artificial items and living things were treated with SFA and semantic priming in Phases I and 
II respectively. Naming performances on treated, generalization and control items improved 
significantly after the treatment. Treatment effects were significant as there were significant 
differences between naming performances on treated and generalization items even though 
practice effect might have contributed to those improvements of naming performances to a 
certain extent.     
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Naming difficulties (anomia) apparently is present in most if not all aphasic patients 
(Boyle & Coelho, 1995; Nickels, 2002a). Anomia may affect the daily living of anomic 
patients in varying degrees depending on the severity and characteristics of the symptom. For 
instance, anomic patients may hesitate to take part in some daily activities such as taking a 
taxi or having social gatherings in which their difficulties in word retrieval may cause 
inconvenience or embarrassment. It is therefore important to have effective treatment for 
anomic patients so that they can still have a positive and satisfactory life despite their deficits.  
In the literature, there are still many uncertainties and controversies concerning the 
effectiveness of different anomia treatment techniques and the actual mechanisms, 
organizations or dynamics within the word retrieval process (Boyle & Coelho, 1995; Renvall, 
Laine, Laakso & Martin, 2003). However, there is consensus about the two basic levels 
namely semantic and phonological that are needed for word retrieval (Raymer &Rothi, 
2001;Renvall et. al., 2003). Thus, many studies in the literature have investigated into the 
effectiveness of semantic treatments, phonological treatments or a combination of them on 
anomia (Raymer & Rothi, 2001). Semantic treatments refer to tasks that focus on semantic 
processing and can be used to treat impaired semantic processing or to improve word retrieval 
in anomic patients with relatively intact semantic processing (Nickels, 2002a). Similarly, 
phonological treatments refer to tasks focusing on phonological processing and can be used to 
remediate phonological processing deficits or to improve word retrieval no matter there is 
phonological impairments or not (Nickels, 2002a).  
Common semantic tasks include auditory/written word-picture matching, categorization, 
associate matching, the “odd one out” selection, yes/no question verification, semantic feature 
analysis (SFA), etc (Nickels, 2002a). Semantic priming also has been investigated in the 
literature (e.g. Renvall, Laine, Laakso, and Martin, 2003). The effects of semantic treatment 
on improving word retrieval may be brought about by increasing the specificity of semantic 
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representations of treated items (Hillis, 1998; Nickels, 2002a) or by the facilitative effects of 
the treatment as shown in SFA (Nickels, 2002). SFA is developed on the basis of cognitive 
theories about the structures of semantic representations (Raymer & Rothi, 2001). It 
encourages patients to produce semantic information about a target picture (Raymer & Rothi, 
2001). It is hypothesized using the spreading activation theory of semantic processing 
(Collins & Loftus, 1975; Boyle & Coelho, 1995) that the target can be activated above its 
“threshold” level by activating the semantic network surrounding it, thus, the target name will 
be more likely to be retrieved.  
There are various phonological treatments or phonological tasks for anomia therapy. For 
instance, phonological (and orthographic) cueing of confrontation picture naming, repetition 
of the target words, phonological judgement tasks such as rhyme judgements, syllable and 
phoneme counting, and phoneme segmentation, or even tasks combining orthography and 
phonology using reading, anagrams, and scrabble tiles (Nickels, 2002a).   
It was found that in general both semantic and phonological treatment can improve 
naming abilities for trained words though different studies have found slightly different results 
on the relative effectiveness of semantic and phonological treatment on generalization and 
their maintenance (Raymer & Rothi, 2001). Boyle and Coelho (1995) revealed that SFA could 
improve confrontation naming of both trained and untrained items and the effects were 
enduring (maintained two months after termination of treatment). Conley and Coelho (2003) 
also found that treatment using combined approach of SFA and response elaboration training 
(RET) could improve naming of treated and untreated pictures. Studies using other semantic 
tasks (usually word-picture matching) had also shown that the treatments were effective and 
had long-lasting effects (e.g. Marshall, Pound, White-Thomson & Pring, 1990; Nickels & 
Best, 1996; Nickels, 2002a). Pring, Hamilton, Harwood and Macbride (1993), however, found 
that picture-word matching tasks could only improve naming of treated items and items that 
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appeared in treatment as distractors. No generalization was found on related items that had 
not appeared in the therapy.  
Phonological tasks, on the other hand, are argued to have item-specific effects (i.e. no 
generalization to generalization items) because they focus at activating individual entries in 
the phonological output lexicon (e.g. Miceli, Amitrano, Capasso & Caramazza, 1996; Nickels, 
2002a). However, some studies using phonological tasks claimed that generalization to 
untreated items was observed. For instance, Robson, Marshall, Pring, and Chiat (1998) 
encouraged their patient to reflect upon the syllabic structure and first phoneme of pictured 
targets and to use the partial phonological knowledge as a self-cue. The patient was asked to 
repeat the correct names to avoid frustration with failed naming attempts. Post-therapy results 
on naming performance indicated improvement on both treated and untreated items.      
In summary, different studies on phonological tasks might have different results which 
might be by themselves somehow contradictory. Similar situation also happened on studies 
using semantic tasks. Such great discrepancies might be because the methodologies used in 
different studies were different and one had to be cautious when making direct comparisons. 
More studies are absolutely needed to help us solve the many queries and puzzles remained in 
the literature.  
On the other hand, Semantic priming refers to a semantically related context used in 
contextual priming technique which referred to a procedure of conducting naming-repetition 
cycles with pictures in different contexts such as semantically related, phonologically related, 
and both semantically and phonologically related (Renvell et. al., 2003). Contextual priming 
procedure appeared to have therapeutic potential for anomia as Laine and Martin in 1996 used 
this procedure and found that “their patient appeared to show some facilitation in naming 
when items were presented in a semantically related context” (Renvell et.al., 2003, p. 306). 
With reference to Renvell et. al. (2003), semantic priming is hypothesized to be effective for 
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anomia treatment by the following theory: in an interactive word-production model in which 
“semantic, lexical, and sublexical representations are conceived as interconnected nodes in an 
excitatory network with two-way activation spreading” (p.307), activation spreads through 
multilayered networks in feedforward-feedback cycles before lexical selection. When 
semantically-related items are presented in semantic priming, partially overlapping semantic 
features will be activated and they will feed forward to corresponding lexical nodes. Semantic 
relatedness effect will be increased by this kind of continuous feedforward-feedback 
activation between semantic and lexical nodes. This will increase the activation energy of the 
target word and its semantically related competitors and they can be selected more easily at 
the moment of lexical selection. Thus, semantic priming may allow anomic patients to have 
relatively greater chance to select the correct lexicon than when the stimuli presented are 
unrelated. 
The study of Renvall et. al. (2003) on therapeutic potential of contextual priming 
revealed that semantic priming was effective to facilitate naming of trained and untrained 
items while other priming techniques (phonological and unrelated) could facilitate naming of 
trained items only. 
Up till now, we can see that many studies on anomia treatment have been done by many 
researchers using different methods and approaches in the literature. However, little has been 
documented on anomia treatment for Cantonese anomic patients. Therefore, it will be of great 
interests and importance to have a study on anomia treatment for Cantonese-speaking anomic 
patients.  
In the present study, semantic feature analysis (SFA) and semantic priming were chosen 
as therapeutic techniques for a Cantonese anomic patient. Semantic treatments were preferred 
to phonological treatments as the main treatment approach for mainly two reasons. Firstly, 
since both SFA and semantic priming have been found to be effective in improving 
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confrontation naming of both trained and untrained items (Boyle & Coelho, 1995; Renvell et. 
al. 2003), it is plausible that greater effect will be observed when combing SFA and semantic 
priming compared to using them in isolation and generalization to generalization items from 
the same categories as trained items will also be observed.          
Secondly, unlike English which is an alphabetic language, Chinese is an ideographic 
language whose pronunciations are not spelled out as governed by grapheme-phoneme 
conversion rules in English (Hoosain, 1995). The representations of sound of Chinese are “on 
a character-as-a-whole to syllable-as-a –whole, one-to-one basis” (Hoosain, 1995, p. 131). 
Therefore, phonological tasks such as phoneme counting or segmentation are not very 
plausible for Chinese speakers. Approximately 90% of the Chinese characters are phonetic 
compounds but the phonetics determining the pronunciation of the characters vary in a way 
that they can be identical, similar or unrelated to the pronunciation of the characters (Law & 
Caramazza, 1995). This might make the application of phonological (and orthographic) 
cueing more complicated. Therefore, phonological tasks mentioned above was not used a 
main task in the present treatment study. Semantic treatments using SFA and semantic 
priming were then preferred to phonological treatments as the main component of the present 
study.   
Therefore, the present study aimed at answering 1) was there any treatment effect of SFA 
plus semantic priming treatment on a Cantonese- speaking anomic patient? and 2)was there 
any generalization of treatment to generalization items?  
Method 
Participant  
 Patient YSH, a right-handed 71-year-old lady, has received Secondary 3 education and 
was a retired financial coordinator on accounting premorbidly. She was diagnosed to have an 
ischaemic stroke on 28 August, 2000. A CT scan revealed a large left parietal frontal infarct 
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involving both Broca’s and Wernicke’s areas. After the stroke, YSH had received monthly 
session of speech therapy in Tung Wah Hospital for about nine months. She had also received 
speech therapy on picture description for about three months in 2003 at the Division of 
Speech and Hearing Sciences of the University of Hong Kong. This study started in 
November 2003 when she was about 39 months post-onset and when other speech therapy 
had ceased.  
Cantonese Aphasia Test (CAB) administered on 15 May 2003 revealed that YSH have 
Wernicke’s Aphasia. Her CAB Aphasia Quotient was 39.7.  
Results of Snodgrass and Vanderwart Oral Naming task indicated that YSH had severe 
naming difficulties with naming accuracy of just 12.9% (28/217). Her error patterns were 
mainly no response (67.2%, 127/189), semantically related (14.8%, 28/189), and unrelated 
(8.5%, 16/189). Results of a reading aloud task revealed that YSH had severe difficulties on 
reading aloud written words as her accuracy was just 19.4% (42/217) at word level.  
Results of Birmingham Object Recognition Battery (BORB) and Pyramids and Palm 
Trees Test revealed that YSH had relatively intact nonverbal semantic processing as her 
accuracies were within normal ranges of 91.30% (21/23) and 83.78% (31/37) respectively.  
Thus, it was hypothezied that YSH’s underlying deficits was mainly the link between the 
semantic system and the phonological output lexicon (POL) with or without POL deficits so 
that she had great difficulties accessing the phonological representations in both oral naming 
and reading aloud tasks.  
Materials 
A set of 256 black and white line drawings depicting items from 18 different semantic 
categories (e.g. clothing, electrical appliances, animals, fruits and vegetables, etc.) including 
those from the Snodgrass & Vanderwart (1980) database (n=158), British Picture Vocabulary 
Scale (n=36), Boston Naming (n=12), Picture Please (n=11) and Aphasia Rehabilitation (n=39) 
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was collected to form an original set of stimuli. The presence of phonological errors may 
make the judgment of the correctness of naming responses relatively more difficult if the 
names of the items are monosyllabic words. Therefore, only line drawings depicting items 
with disyllabic or trisyllabic names were collected in the original set for the ease of making 
judgment about the correctness of the naming response. The line drawings of different items 
were depicted at the centre of paper which was of A4 size.   
Five females whose age (66-72) and educational level (secondary education of Form One 
to Form Three) were matched with those of YSH were recruited as participants for 
establishing the norms for name agreement, familiarity and visual complexity of the set of 
line drawing stimuli. The procedures of establishing the norms could be found in Appendix A.  
Line drawings with name agreement of 60% or more (i.e. three out of the five normal 
participants or more gave the same name on a certain item) were selected as the original set of 
stimuli for the treatment study. A total of 154 line drawings (see Appendix B for modal names, 
mean familiarity and visual complexity of these stimuli) met this criterion and were then 
selected. These line drawings had familiarity ranged from 4.1 to 5.0 and visual complexity 
ranged from 2.1 to 4.2.  
Design of Treatment 
 The design of treatment was a multiple-baseline design composing of three phases 
namely Baseline, Treatment, and Maintenance. A control task was carried out in these phases 
to check if the treatment only affected naming performance specifically or it brought a general 
improvement on different tasks.     
  Control task 
A short-term memory task, Digit Span Forward, was chosen as a control task for two 
reasons. Firstly, it was not related to naming. Secondly, results of previous assessments 
revealed that YSH had deficits in short-term memory as she just had an accuracy of 18.8% 
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(3/16) on this task. In this task, YSH was given a piece of paper on which digits from one to 
nine of font type Times New Roman and font size 72 were printed three in a row just like the 
pattern of a numerical keypad of a telephone. The clinician then presented digit(s) verbally 
and YSH was asked to repeat in the same order the digit(s) that the clinician had just said 
either verbally or by pointing to the digits printed on the piece of paper given. When YSH 
could repeat digit span of a certain size correctly for three consecutive trials or the overall 
accuracy was of 60% (3/5) or above, the clinician would increase the number of digits 
presented by one each time. The task would be terminated when YSH had a percentage of 
accuracy of 40% (2/5) or below. 
Baseline Phase 
A total of three pre-treatment baseline sessions were carried out in two weeks to find out 
the baseline naming ability of YSH on the set of 154 stimuli collected. Items which YSH 
could not name within 20 seconds or named incorrectly in two out of the three sessions were 
chosen as candidate stimuli for the treatment study. A total of 30 treatment items from six 
different semantic categories and 30 untreated generalization items from the same categories 
as the treatment items were then chosen. In other words, ten items were chosen from each 
single category and five of them were assigned as treatment items while the other five were 
assigned as generalization items. All treatment and generalization items from the same 
category were of comparable familiarity. The selection criterion was mainly based on the 
amount of items that YSH could not name in each category. Those categories in which the 
number of items that YSH could not name was more than ten (i.e.five treated items and five 
generalization items) were chosen as treatment categories. Smaller categories were chosen as 
control categories.  
Therefore, Categories chosen for treatment were clothing, electrical appliances, 
transportation means, animals, birds or insects, and fruits and vegetables. Another19 items 
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from four semantic categories which would not be treated in the treatment study were chosen 
as the control items. The control categories were stationery (five items), personal belongings 
(five items), food (five items), and recreational items (four items).   
The control task was carried out in the first and third pre-treatment baseline sessions. 
Treatment Phase 
The treatment period was composed of two phases in which the same treatment approach  
was used to treat items from three semantic categories in each phase. In Phase I, treatment 
was given on altogether 15 items from the categories of artificial things namely clothing, 
electrical appliances and transportation means. In Phase II, treatment was given on 15 items 
from the categories of living things namely animals, birds or insects, and fruits and vegetables. 
The criterion for progressing from Phase I to Phase II was that YSH could name the items 
with at least 86.7% accuracy (i.e. correct naming on 13 out of the 15 items) over three 
consecutive sessions. In the last session of each phase, the control task was carried out.  
Protocol of Treatment in Each Treatment Session 
At the beginning of every treatment session, the sets of treated, generalization, and control 
items were probed before treatment to monitor the treatment progress. YSH was asked to 
either name the items orally or write down their names and then read them aloud. No cues or 
feedback was given during probing.   
Treatment procedures were mainly based on the methods used by Boyle & Coelho (1995) 
with some modifications. Line drawings of treatment items were pasted on cards of the size of 
8 inches x 5 inches. Before treatment, the clinician first placed the cards of the category to be 
treated on the desk and YSH was told which category was to be treated. YSH was then 
presented with a feature analysis chart (see Appendix C for a sample) with the line drawing of 
a certain treatment item being printed at the centre of the chart. She was then asked to name 
the item depicted by the line drawing. She was also allowed to write the name first and then 
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read it aloud. She was given about 20 seconds to name. Regardless of her ability to name the 
item, YSH was guided to talk about the semantic features including category, function, actions, 
properties, location and association of each target item with the aid of the chart and cues from 
the clinician. Standard answers of the semantic features except association had been written 
down beforehand. She was also allowed to provide any appropriate features. After YSH had 
made responses, the clinician took away the pieces of paper covering the semantic features 
that had been written down beforehand and wrote down the association that YSH said in the 
appropriate location on the chart. If YSH could not name a feature, the clinician would 
provide it orally and in writing or by guiding her to read the words that had been written 
beforehand. Even YSH could name the item on the initial attempt or during generation of 
semantic features, all features were produced for every treatment item so as to establish and 
encourage the use of the technique. If YSH still could not name the item after all semantic 
features had been produced, the clinician would say the name of the item aloud and ask YSH 
to repeat it and to review all its features.  
Semantic priming was incorporated in the treatment in a way that treatment was carried 
out on a category-by-category basis (i.e. treatment on items from a certain category was 
finished before introducing treatment on items from another category). It was foreseen that 
YSH might become tired and/or less attentive when the treatment proceeded throughout the 
session and this might affect the treatment effectiveness on each category if the order of 
category treated across treatment sessions was the same. Thus, in order to balance the possible 
effect of changes of physical condition or attentiveness of YSH over the course of a session 
on the overall treatment effectiveness on each category, the training order of the categories 
was randomized across sessions so that each category had even chance to be treated the first, 
the second or the third. The training order of individual item in each category was also 
randomized across sessions for the same reason.  
 13
The feature analysis charts used in the sessions were given to YSH as home practice and  
she was asked to name the items printed at the centre of the charts by reviewing all their 
corresponding semantic features.  
Maintenance Phase 
Two weeks after the last session of the treatment study, three weekly sessions would be 
carried out to check the maintenance of treatment effect. The control task would also be 
carried out in the first and third sessions of this phase.  
Data Analysis 
 Each treatment session including pre-treatment probing and treatment was taped 
recorded using a JNC digital recorder (model USB-350). The verbal responses of YSH were 
written down by the clinician during the sessions and were documented in Microsoft Excel 
files for documenting progress of naming accuracy and analysis of error patterns.    
 Criteria for correct naming were phonologically correct naming of the modal names or 
other appropriate names of the items or phonological similar naming of modal names or other 
appropriate names of the items. The latter required that every syllable of the name of an item 
was of 50% accuracy or more in its phonological features including onset, rime and tone.  
 The errors of YSH were classified into 1) phonologically correct or similar partial 
naming (only the first syllable or part of the name being given, e.g. lemon “檸檬”Æ “檸”; 
private car “私家車” Æ “家車” or “私車”; pencil “鉛筆” /jyn21 pɐt1/ Æ  [syn21]), 2) 
semantically related response (including i) category name (e.g. motorbike “電單車”Æ 
vehicles “車”), ii) coordinate errors (items from the same category as the target, e.g.  tiger 
“老虎”Æ cat “貓” ), iii)semantic association (verbs, activities or association related to the 
item, e.g. swimming costume  “泳衣” Æ swimming “游水”), iv)semantic errors plus 
phonological errors (e.g. fly “烏蠅” Æ mosquito “蚊”/mɐn55/ Æ “貓” [mau55] ), and 
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v)circumlocution of characteristics that are either appropriate or inappropriate to the target 
items (e.g. cake “蛋糕”Æeat +sentence final particle “食嘅” ;vacuum cleaner “吸塵
機”Æwash clothes “洗衫” , 3) phonological attempts (every character of the word was 
correct in one of the three phonological features including onset, rime and tone, e.g. yacht “帆
船” /fan21 syn21/ Æ[fuŋ55 syn21] ) , 4) jargons containing semantically related response (e.g. 
butterfly “蝴蝶”Æ “fly jump flower” “飛跳花”), 5) unrelated jargons or neologisms (e.g. 
scarf “頸巾” /kεŋ35 kɐn55/ Æ “眼巾” /ŋan23 kɐn55/) , 6) unrelated (unrelated but appropriate 
name of other item e.g. pen “筆”Æ vehicles “車” 7) no response and 8)others (e.g. English 
response, e.g. “apple” for “蘋果”). 
McNemar’s test was used to check if YSH’s naming on treated items, generalization 
items and control items was significantly improved or not after therapy. For comparison of 
treated items of both treatment phases, YSH’s best performance on naming items of a 
particular phase in the Baseline Phase was compared with her best performance in the 
corresponding treatment phase. For instance, in order to check if YSH’s naming on treated 
items of Phase I was significantly improved after therapy, the data from one of the Baseline 
sessions in which YSH had the best performance on naming Phase I items was taken. YSH’s 
best performance in Phase I was also taken. The data from these two sessions were then used 
for calculating the McNemar’s chi-square. For generalization and control items, YSH’s best 
performance in the Baseline Phase was compared with her best performance in the treatment 
phase no matter to which phase the session belonged. Simple chi-square was used to check if 
there was significant difference between naming performance on treated and generalization 
items of each phase. Data from the sessions of the same phase in which YSH had the best 
naming performance on treated and generalization items were taken for such a calculation.  
RESULTS  
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In Phase I, a total of 17 treatment sessions were carried out. In Phase II, altogether ten 
sessions were carried out. On average, one to two sessions were administered every week 
during the treatment phases. Every session lasted for about 2 hours. No data of the 
maintenance of treatment effect was able to be included in this report due to the time 
constraint of the present study. YSH’s naming performance on trained, generalization and 
control items throughout the course of treatment are shown in Figures 1, 2 and 3, respectively.   
Data from the third session of the Baseline Phase (B3) and the 16th session of Phase I 
(S16) were taken for determining the treatment effectiveness on Phase I treated items. For 
Phase II treated items, data from sessions B3 and S26 (YSH got all 15 items correct in S27 
but data from this session could not be used since it brought about errors in McNemar’s test, 
the second best session , S26, in which YSH got 14 item out of 15 items correct was therefore 
chosen) were used. Statistical analysis revealed that there were significant improvements on 
naming performance of treated items in both Phases (Phase I treated items pre vs post: 
McNemar χ2 = 11.08, p=0.0009; Phase II treated items pre vs post: McNemar χ2 = 11.08, 
p=0.0009).  
Concerning treatment effect on generalization items, data from sessions B3 and S21 were 
taken for analysis on generalization items of both phases. McNemar’s test suggested that 
improvements on naming performance on generalization items in both phases were 
statistically significant (Phase I generalization items pre vs post: McNemar χ2 =4.17, 
p=0.0412; Phase II generalization items pre vs post: McNemar χ2 =6.13, p= 0.0133). For 
control items, data from sessions B3 and S25 was used for such an analysis of treatment 
effectiveness. Statistical analysis indicated that there was significant improvement on naming 
control items (McNemar χ2 =6.13, p=0.0133).  
In order to see if there was significant difference between naming performance of treated 
and generalization items throughout the study, data from session S16 in which YSH had the 
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highest naming accuracy of both treated and generalization items of Phase I was analyzed. 
Similarly, data from sessions S21 and S27 was used for analyzing Phase II items. Results of 
simple chi-square revealed that there were significant differences between naming 
performance on treated and generalization items in both phases (Phase I: χ2 =11.63, df=1, 
p=0.0007; Phase II: χ2 =7.50, df=1, p=0.0062).   
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Figure 1.YSH’s naming performance on trained items (n=15) and generalization items (n=15) 
of Phase I throughout the Baseline Phase, Phase I and Phase II.   
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Figure 2. YSH’s naming performance on trained items (n=15) and generalization items 
(n=15)of Phase II throughout the Baseline phase, Phase I and Phase II.    
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Figure 3. YSH’s naming performance on the 19 control items throughout the Baseline Phase, 
Phase I and Phase II.  
 The changes of error patterns of YSH throughout the treatment study were shown in 
Figure 4 (exact amount of each error type in each session in details could be found in 
Phase I 
Phase II 
Phase I Phase II 
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Appendix D). Most of YSH’s errors were semantically related responses. With more or less 
50% of all the errors of YSH belonged to this category. The second most prevalent error 
pattern was unrelated jargons or neologisms. In fact, this type of errors was more than 
semantically related responses in amount in three out of the 10 sessions of Phase II. 
Apparently, there was a trend of reduction of semantically related response whereas a slightly 
increasing trend of unrelated jargons or neologisms was observed. There was also a trend of 
slight reduction of jargons containing semantic information.  
The performance on the control task revealed that YSH’s digit span remained at two 
throughout the study. 
DISCUSSION  
  The results indicated that semantic feature analysis (SFA) and semantic priming brought 
about improvement in naming performance on treated, generalization and control items. The 
findings that naming on treated and generalization items improved after therapy were similar 
to those found by Renvall et al. (2003). In their study on anomia treatment with contextual 
priming, Renvall et al. (2003) found generalization to untrained control items in semantic 
priming context. The 30 control items they used were semantically closed to the 30 treated 
items. In other words, their untrained control items corresponded to generalization items in 
the present study. In this way, the findings of improved naming of generalization items of the 
present study were consistent to those of Renvall et al. (2003). Boyle and Coelho (1995) 
found that SFA was associated with improvement on confrontation naming on both trained 
and untrained items. However, they did not clearly specify if there were any semantic 
relations between trained and untrained items. It was only said that “the seven pictures that 
HW was unable to name during any of the trial were chosen as control pictures.”(p. 95). 
Therefore, one might have to be more cautious when comparing results with those of Boyle & 
Coelho (1995).  
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 Apart from improvement on naming performance of treated and generalization items, 
significant improvement on control items was also observed in the present study. The control 
items were of different categories from the treatment items. Relatively less activation would be 
spread to items that are less semantically related to the stimulus being primed (Collins & Loftus, 
1975). Therefore, less semantic priming effect or facilitation effect should be seen on control 
items. In other words, no improvement on naming performance on control items should be 
expected. The present findings, however, contradicted the above prediction. One possible reason 
for such an improvement on control items might be that YSH had internalized the techniques of 
using semantic features analysis when she faced word retrieval problems while attempting to 
name different items. The internalization of such a technique might improve her naming on 
different items even those that were not trained in the treatment provided.  
Another possible reason might be the practice effect that was argued by Nickels (2002b). In 
her study, a patient JAW simply attempted to name the pictures, reading aloud and delayed 
copying of the picture names with no feedback or error correction. Results indicated that JAW’s 
spoken naming was significantly improved in all three tasks. It was then argued that when JAW 
named an item successfully, the activation of that item might be increased at the lexical level and 
this change of activation could persist and allow JAW to name more items correctly when he 
continued to attempt to name the pictures and variably succeeded to name other items correctly 
(Nickels, 2002b). The situation of YSH might be similar that she had variability in her naming 
success. She might name a particular item correctly on one occasion but not always the other. Her 
incidental success in naming a particular item might strengthen the mapping between semantics 
and phonology of that item. When she kept attempting to name and succeeding to do so, her 
verbal naming might improved. Practice effect alone could not, however, explain the progress on 
all item categories since there were significant differences between treated and generalization 
items of both phases as shown in the results of simple chi-square. There should be treatment 
effect on the treated items so as to make them significantly different from the generalization 
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items.  
  In the present study, apparently longer period of time was needed to complete the treatment 
phases especially Phase I. Altogether 17 sessions were needed for YSH to progress from Phase I 
to Phase II whereas some studies required less time. For instance, Renvall et al. (2003) provided 
with their patient nine sessions per block of treatment in which two contextual priming conditions 
were randomly chosen in each of the three blocks. There were a total of 30 trained items in each 
priming condition. In other words, altogether 60 items were trained in each block. A total of 27 
sessions were implemented for all three blocks of conditions. In the present study, only 15 items 
were trained in each session (four times fewer than those used in the study of Renvall et al.) but 
much more than a quarter of the number of sessions they used. In Boyle & Coelho’s study, their 
patient HW met the criterion (100% accuracy for three consecutive sessions) during the seventh 
session in the few exemplars condition (seven treatment items + seven easy items which HW 
could name correctly in all three trials of baseline measures for bringing about periodic success). 
In other words, in comparison, YSH required a relatively longer period of time to reach the 
criterion. There might be several reasons leading to such a relatively slow progress.  
 Firstly, YSH had severe impairment in reading aloud and repetition. Results of reading aloud 
task revealed that she had severe difficulties on reading aloud written words as her accuracy was 
just 19.4% (42/217) at word level. She could only repeat with 40% accuracy (12/30) when she 
was previous screened on repetition ability in May 2003. When being treated with SFA and 
semantic priming, YSH usually could not retrieve words for specific features. Instead, she usually 
produced general features using some general terms such as “things”, “use”, or “good”. When she 
could not talk much about the features, she was guided to read the words written down on the 
SFA charts beforehand. Due to her deficits in reading aloud, she could hardly read the words 
correctly. Even when she could write down the correct names of target items, she still had great 
difficulties reading them aloud. Repetition of the words was also very difficult for her. She 
usually produced jargons or phonologically similar responses. Even the word appeared many 
 22
times throughout the session, she was still unable to repeat it correctly. For instance, the locations 
where some clothing and electrical appliances could be seen were similar and repetitive (e.g. 
shopping mall), she still could not repeat them correctly even upon repeated attempts and practice. 
That relatively more time and effort were needed for remediation for YSH’s anomia might be due 
to the presence of other severe deficits such as reading aloud and repetition.    
 These difficulties were compounded by the fact that there was no one available to help YSH 
to do her home practice on naming using SFA charts. YSH was also relatively pessimistic and she 
was some time too anxious to see great improvement. The lack of home practice together with the 
personalities of YSH might be other reasons contributing to her relatively slow progress in Phase 
I.  
The time required by YSH to reach criterion for terminating Phase II was relatively shorter 
when compared with that required in Phase I. She could finish Phase II in 10 sessions. This might 
be due to the practice effect brought about by the previous 17 sessions in Phase I. In these 
sessions, YSH had repeated naming attempts even though no feedback was given to her.      
 There were two more points that deserved our attention in this study. Firstly, the procedures 
of probing in the Baseline Phase and treatment phases were slightly different in a way that YSH 
was given a pen and a piece of paper that she could use to write down the names of the items 
before naming them orally started from session four of Phase I. Only oral naming was originally 
included in the present study because of YSH’s poor written naming (her written naming was just 
of 17.5% accuracy (7/40)). Thus, in the Baseline phase and the first three sessions of Phase I, 
YSH was not given pen and paper for writing down the names but she was allowed to finger trace 
the words. When the probing proceeded, YSH became more and more frustrated due to her 
naming difficulties and she insisted that she would like to write as well as orally name the items. 
Therefore, she was told later on that she could write whenever she wanted. Despite such a 
modification of probing procedures, only YSH’s verbal production was scored. In terms of sound 
methodology, it might be better if the procedures in Baseline Phase and pre-treatment probing in 
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treatment phases could be the same. As the results of baseline measures and pre-treatment 
probing are used for estimating treatment effectiveness, differences in procedures might affect the 
data gained and this in turn may affect the results on treatment effectiveness. In the present study, 
if YSH had been given a pen and a piece of paper for writing the names of items first in Baseline 
Phase, she might have had better baseline on naming performance. However, if the provision of 
pen and paper was so important, there should be significant differences on naming performances 
in the sessions just before and after such a provision. Since there were no such significant 
differences between YSH’s naming performance on all items in S3 and S4 (starting from S4, pen 
and paper were provided), the slight modification on procedures in Baseline Phase and 
pre-treatment probing in treatment phases should not have affected the results significantly if any. 
   Secondly, due to the time constraint of the fourth year dissertation, the maintenance phase 
could not be included in the present report. It was therefore not sure if the statistically significant 
improvement on naming performance was enduring or not. Provided that there would be more 
time, a more complete picture of the treatment effect would have been obtained.  
 Despite the shortcomings, the present study did give us some hints about the complexity of 
lexical processing and how difficult anomia treatment could be. For instance, the trends of error 
patterns of YSH throughout the course of treatment study might attract our attention. There were 
apparently a decreasing trend of semantically related responses and an increasing trend of 
phonological attempts and unrelated jargons or neologisms. The reduction of semantically related 
response might be due to increased spreading of activation when YSH used the semantic feature 
analysis approach to think of the semantic features of the items and this could increase the 
activation level of the target items. When the mapping between semantic and phonology was 
strengthened by correct naming incidents, more correct naming and fewer semantically related 
response could be observed. The increase of amount of phonological attempts might also be due 
to the same reason. The slight increase of unrelated jargons or neologisms might be due to the 
fact that the actual quantity of this type of errors did not decrease as much as semantically related 
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responses and the total number of errors across the sessions. The quantity of semantically related 
responses had decreased about 83.0% when comparing its greatest amount in B2 (n=53) and its 
amount in the last session, S27 (n=9). The decrease of total number of errors was about 65.8% 
when comparing quantities in B2 (n=79) and the S27 (n=27). Comparison between numbers of 
unrelated jargons or neologisms in S2 (n=21) and S27 (n=11) showed that there was a decrease of 
47.6% on this error type. The greatest increase in percentage of unrelated jargons or neologisms 
was seen between S24 and S27. A total increase of 20.1% was caused by an increase of just four 
errors of this type (S24: 20.6%, 7/34; S27: 40.7%, 11/27). The relatively less decrease in quantity 
of unrelated jargons or neologisms might be because that YSH had particular difficulties on 
naming certain items that even after sessions of naming attempts, she still produced jargons or 
neologisms for these items.     
 Further research can be aimed at using SFA plus semantic priming on patients of different 
severity and underlying deficits (e.g. deficits in semantic system). Since there are few anomia 
treatment studies of Cantonese patients being documented, the use of different tasks (e.g. other 
semantic tasks such as word-picture matching, phonological tasks such as rhyme judgment or 
repetition, or a combination of both types of tasks) on anomic patients may be able to give us 
more insight into anomia treatment for Cantonese aphasic individuals.  
CONCLUSION 
The present study showed that SFA plus semantic priming could improve naming 
performance on trained, generalization and control items. There were also significant differences 
between naming performance on trained and generalization items indicating that apart from 
possible practice effect, treatment effect did play a role to improve naming of the client. 
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Appendix A 
Procedures of establishing norms for modal names, familiarity and visual complexity of the 256 
line drawings.  
The procedures used were similar to those used by Snodgrass and Vanderwart (1980) with 
some modifications. Firstly, the set of 256 line drawing stimuli were randomized in order and was 
put into a clip folder. It was then presented to the participants who were asked to turn the pages 
slowly and to name these 256 line drawings, and to use a five-point scale to rate their familiarity 
on the items depicted and the visual complexity of the drawing style of the line drawings.  Point 
One of the scale referred to very unfamiliar items and very simple drawing style while Point Five 
referred to very familiar items and very complex drawing style. The points in between points one 
and five referred to increasing familiarity and visual complexity between the two extremes set.  
Instructions to participants were: “陣間您見到啲圖片時, 就話比我知每幅圖片叫做咩名。 
假如您講唔出佢嘅名, 就話番比我知您係唔識嗰樣物件, 定係您識嗰樣物件但係唔識佢個
名, 定係您識嗰樣物件都識得佢個名但係一時講唔到,唔記得咗。同埋話比我知您覺得啲圖
片嘅線條係簡單定係複雜。一分係非常簡單, 五分就係非常複雜; 一至五分就係一個唔同程
度嘅複雜性。跟住, 希望您話比我知嗰樣物件對您嚟講熟唔熟悉, 如果嗰樣嘢您喺日常生活
中經常見到、接觸到或者諗到, 佢對您嚟講就係熟悉嘞; 如果嗰樣嘢您好少見到、接觸到或
者諗到, 就係唔熟悉嘞。一分就係非常唔熟悉, 五分就係非常熟悉。首先會有六題練習題, 等
您知道大概點樣為之線條簡單、複雜; 物件熟唔熟悉。＂ 
“Later on when you see the pictures, tell me the name of each picture. If you cannot name 
the picture, please tell me if it is because that you don’t know the item, or you know the item but 
don’t know its name, or you know the item and its name but you just cannot think of it or forget it. 
And I would like you to tell me if you feel that the lines of the pictures are simple or complex. 
One mark refers to very simple. Five marks refer to very complex. The scale of one to five marks 
represents complexity of different levels. Then, I would like you to tell me if you are familiar   
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Appendix A (Continued) 
with the item or not. If you usually see, have contact with or think about the item, you are 
familiar with it. If you seldom see, have contact with or think about the item, it is not familiar to 
you. One mark represents very unfamiliar. Five marks represent very familiar. Firstly, there will 
be six practice trials for you to know what simple or complex drawing style, and familiar or 
unfamiliar items are like.   
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Appendix B  
Modal names, mean familiarity and visual complexity of the original set of stimuli (n=154) used 
in the treatment study  
Familiarity mean Visual Complexity meanCategory Item Modal name 
 Item  Category Item  Category 
1 大笨象 大笨象 (5/5) 5 3.6 
2 青蛙 青蛙 (4/5) 5 2.8 
3 老鼠 老鼠 (5/5) 5 2.6 
4 鱷魚 鱷魚 (5/5) 4.8 3.6 
5 斑馬 斑馬 (4/5) 4.6 4.2 
6 老虎 老虎 (5/5) 4.4 4.4 
7 馬騮 馬騮 (3/5) 4.4 4 
8 兔仔 兔仔 (4/5) 4.4 2.8 
9 長頸鹿 長頸鹿 (3/5) 4.4 4.4 
10 駱駝 駱駝 (5/5) 4.4 2.4 
11 獅子 獅子 (5/5) 4.2 3.8 
12 袋鼠 袋鼠 (4/5) 4.2 3 
13 猩猩 猩猩 (3/5) 4.2 3.6 
14 狐狸 狐狸 (4/5) 4.2 3.4 
15 松鼠 松鼠 (4/5) 3.4 2.4 
16 犀牛 犀牛 (3/5) 2 3.4 
Animals 
四腳動物 
 
(n=17) 
17 箭豬 箭豬 (3/5) 1.8
4.14
SD:0.93
4.2 
3.45
SD:0.68
18 蝴蝶 蝴蝶 (5/5) 5 3.6 
19 雀仔 雀仔 (3/5) 4.8 2.4 
20 孔雀 孔雀 (5/5) 4.6 4.2 
21 蝸牛 蝸牛 (3/5) 4.4 3 
Birds or Insects 
雀仔或昆蟲 
(n=12) 
22 鸚鵡 鸚鵡 (3/5) 4.4
4.15
SD:0.50
3.6 
3.55
SD:0.68
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Appendix B (Continued) 
Familiarity mean Visual Complexity meanCategory Item Modal name 
 Item Category Item Category
23 雞仔 雞仔 (4/5) 4.2 3.4 
24 火雞 火雞(3/5) 4 4.2 
25 啄木鳥 啄木鳥(3/5) 4 4.2 
26 烏蠅 烏蠅 (3/5) 3.75 3.8 
27 貓頭鷹 貓頭鷹 (5/5) 3.6 3.8 
28 企鵝 企鵝 (4/5) 3.6 3 
Birds or Insects 
雀仔或昆蟲 
(n=12) 
29 八角仙 甲蟲 (3/5) 3.5
4.15
SD:0.50
2.8 
3.55
SD:0.68
30 膊頭 膊頭 (3/5) 5 2.4 
31 鬍鬚 鬍鬚 (3/5) 5 4 
32 耳仔 耳仔 (5/5) 5 2.8 
33 腳趾公 腳趾 (3/5) 5 1.4 
34 手指公 手指公 (5/5) 5 2 
35 嘴唇 口唇 (3/5) 5 1.2 
36 頭髮 頭髮 (3/5) 5 3.6 
Body Parts   
身體部份 
(n=8) 
37 手指 手指 (4/5) 5
5
SD:0
2.2 
2.45
SD:0.98
38 冷帽 冷帽 (4/5) 5 3.4 2.96
39 頸巾 頸巾 (3/5) 5 2.6 
40 手套 手套 (4/5) 5 2.6 
41 涼鞋 涼鞋 (4/5) 5 2.6 
42 裇衫 裇衫 (3/5) 5 2.8 
Clothing 
衣物 
 
(n=11) 
43 背心 背心 (5/5) 5
4.89
SD:0.14
2.6 
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Appendix B (Continued) 
Familiarity mean Visual Complexity meanCategory Item Modal name 
 Item Category Item Category
44 泳衣 泳衣 (3/5) 4.8 2.8 
45 冷衫 外套 (3/5) 4.8 4.2 
46 領呔 領呔 (5/5) 4.8 3.2 
47 皮帶 皮帶 (5/5) 4.8 2.2 
Clothing 
衣物 
 
(n=11) 
48 工人褲 工人褲 (4/5) 4.6
4.89
SD:0.14
3.6 
2.96
SD:0.58
49 洗衣機 洗衣機(5/5) 5 3.8 
50 收音機 收音機(5/5) 5 4.6 
51 電話 電話(5/5) 5 3.4 
52 多士爐 多士爐(3/5) 5 3.2 
53 電視機 電視機(5/5) 5 3.6 
54 雪櫃 雪櫃(5/5) 5 2.4 
55 枱燈 枱燈(4/5) 5 1.6 
56 燙斗 燙斗(5/5) 5 3.6 
57 吸塵機 吸塵機(3/5) 4.8 4 
58 衣車 衣車(4/5) 4.4 3.8 
Electrical 
appliances 
電器 
(n=11)  
59 唱機 留聲機(3/5) 4.4
4.87
SD:0.24
3.8 
3.44
SD:0.81
60 花生 花生 (5/5) 5 1.8 
61 雪糕 雪糕 (4/5) 5 3.4 
62 麵包 麵包 (3/5) 5 1.8 
63 蛋糕 蛋糕 (5/5) 5 3.2 
64 漢堡飽 漢堡飽 (4/5) 4.6 3.4 
Food 
食物 
(n=8) 
65 三文治 三文治 (5/5) 4
4.25
SD:1.02
4 
2.925
SD:0.79
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Familiarity mean Visual Complexity meanCategory Item Modal name 
 Item Category Item Category
66 啫喱 啫喱 (3/5) 2.8 2.6 Food 食物 
(n=8) 67 香腸 香腸 (3/5) 2.6
4.25
SD:1.02 3.2 
2.925
SD:0.79
68 梳化 梳化(3/5) 5 3 Furniture 傢俬  
(n=2) 69 安樂椅 搖搖椅(3/5) 4.8
4.9
SD:0.14 3.4 
3.2
SD:0.28
70 插頭 插蘇(3/5) 5 1.8 
71 燙衫板 燙衫板(4/5) 5 2.4 
72 衣架 衣架(4/5) 5 1.2 
73 蠟燭 蠟燭(3/5) 5 2.4 
74 掃把 掃把(4/5) 5 2.6 
75 垃圾桶 垃圾桶(3/5) 4.8 3 
76 花灑 (淋花 花灑 (4/5) 4.8 3.2 
77 花樽 花樽(4/5) 4.8 3.4 
78 電筒 電筒(5/5) 4.6 1.8 
79 掠衫架 掠衫架 (3/5) 4.4 3.4 
家庭用品 
(household 
items)  
 
(n=11) 
80 鞋架 鞋架 (3/5) 4.2
4.78
SD:0.28
3.6 
2.62
SD:0.78
81 水煲 水煲(4/5) 5 3 
82 匙羹 匙羹 (4/5) 5 2.6 
Kitchen items 
廚房用品 n=3 
83 水杯 水杯 (3/5) 5
5
SD:0
1.8 
2.47 
SD:0.61
84 口琴 口琴 (3/5) 5 4.6 
85 鋼琴 鋼琴 (3/5) 5 4 
86 小提琴 小提琴 (3/5) 4.5 4 
Musical 
Instruments  
樂器 (n=5) 
(n=5)   
87 手風琴 手風琴 (4/5) 4.2
4.58
SD:0.40
4.4 
4.2
SD:0.28
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Familiarity mean Visual Complexity meanCategory Item Modal name 
 Item Category Item Category
樂器 88 喇叭 喇叭 (5/5) 4.2 4 
89 手錶 手錶(5/5) 5 3.6 
90 散紙包 銀包(3/5) 5 2.8 
91 手鈪 手鈪 (4/5) 5 3.2 
92 耳環 耳環(3/5) 5 3.8 
93 鎖匙 鎖匙(5/5) 5 2.2 
94 眼鏡 眼鏡(5/5) 5 2.4 
95 煙斗 煙斗(5/5) 4.8 1.4 
Personal 
Belongings 
個人物品  
 
(n=8) 
96 手袋 手袋(4/5) 4.8
4.95
SD:0.09
3.2 
2.83
SD:0.80
97 滑梯 sir 滑梯(4/5) 5 3 
98 波板 波板 (4/5) 4.8 1.6 
99 跳繩 跳繩(4/5) 4.8 2.2 
100 搖搖 搖搖(4/5) 4.75 2.5 
101 滑板 滑板 (4/5) 4.75 2.4 
102 球拍 網球拍(3/5) 4.4 3 
103 陀螺 擰螺(3/5) 4.4 3.4 
104 牌九 天九(4/5) 4.25 2.8 
105 溜冰鞋 雪屐 (3/5) 4 4.2 
106 欖球 欖球(3/5) 4 3.2 
107 風箏 紙鷂(3/5) 3.8 2.8 
108 飛標 飛標(3/5) 3.8 3.4 
Recreational 
Items  
消閒用品 
(n=13) 
109 彈珠機 遊戲機(3/5) 3
4.28
SD:0.56
4.6 
3.01
SD:0.80
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Familiarity mean Visual Complexity meanCategory Item Modal name 
 Item Category Item Category
110 較剪 較剪(5/5) 5 1.8 
111 間尺 間尺(4/5) 5 2.2 
112 原子筆 原子筆(3/5) 5 2.6 
113 鉛筆 鉛筆(5/5) 5 2 
114 信封 信封(4/5) 5 1.6 
115 算盤 算盤(5/5) 4.2 3.6 
116 打字機 打字機(4/5) 4 4.2 
Stationery   
文儀用品 
(n=8) 
117 圓規 圓規(3/5) 3.6
4.6
SD:0.58
4.4 
2.8
SD:1.11
118 浴缸 浴缸(4/5) 5 2.8 
119 廁所 廁所 (3/5) 5 3.8 
120 牙膏 牙膏(5/5) 5 3.4 
121 毛巾 毛巾(3/5) 5 2.4 
122 水龍頭 水喉(3/5) 5 3.8 
123 牙刷 牙刷(5/5) 5 2.7 
Toiletry 
厠所用品  
 
(n=7) 
124 鬚刨 鬚刨(3/5) 4.6
4.94
SD:0.15
3 
3.13
SD:0.55
125 螺絲批 螺絲批 (5/5) 5 2.4 
126 螺絲 螺絲釘(3/5) 4.8 2.4 
127 士巴拿 士巴拿 (3/5) 4.67 1.8 
Tools  
工具 
(n=4) 
128 斧頭 斧頭 (5/5) 4.2
4.67
SD:0.34
1.6 
2.05
SD:0.41
129 救護車 十字車(3/5) 5 4 
130 巴士 巴士(4/5) 5 4 
Transportation 
Means  
交通公具 131 飛機 飛機(4/5) 5
4.67
SD:0.35
4.2 
3.93
SD:0.44
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Appendix B (Continued) 
Familiarity mean Visual Complexity meanCategory Item Modal name 
 Item Category Item Category
132 火車 火車(5/5) 4.8 4.6 
133 直昇機 直昇機(5/5) 4.8 3.6 
134 私家車 汽車(3/5) 4.8 3.8 
135 垃圾車 垃圾車(3/5) 4.6 3.4 
136 單車 單車(5/5) 4.6 3.4 
137 帆船 帆船(4/5) 4.6 3.4 
138 電單車 電單車(5/5) 4.4 4.4 
Transportation 
Means  
交通公具 
(n=11) 
139 拖車 吊車 (3/5) 3.8
4.67
SD:0.35
4.4 
3.93
SD:0.44
140 蕃茄 蕃茄 (4/5) 5 2 
141 洋蔥 洋蔥 (3/5) 5 3 
142 粟米 粟米 (5/5) 5 3.4 
143 蘿蔔 紅蘿蔔 (4/5) 5 2.8 
144 香蕉 香蕉 (5/5) 5 2.6 
145 蘋果 蘋果 (4/5) 5 1.8 
146 提子 提子 (3/5) 5 2.8 
147 檸檬 檸檬 (5/5) 5 1.8 
148 菠蘿 菠蘿 (5/5) 5 4 
149 西瓜 西瓜 (5/5) 5 2.2 
150 露筍 露筍 (3/5) 4.8 2.4 
151 南瓜 番瓜 (4/5) 4.8 3.2 
152 冬菇   冬菇  (3/5) 4.8 2.6 
153 車厘子 車厘子 (4/5) 4.75 1.6 
Vegetables & 
Fruits 
蔬果 
(n=15) 
 
154 西芹 西芹 (3/5) 4.6
4.92
SD:0.13
3.6 
2.65
SD:0.71
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Appendix C 
Sample Semantic Feature Analysis Chart 
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Appendix D 
YSH’s error types in each session of Baseline Phase (B1-B3), Phase I (1-17), and Phase II (18-27) 
session 
error 
B1 
n=78 
B2 
n=79 
B3 
n=72 
1 
n=73 
2 
n=65 
3 
n=67 
4 
n=67 
5 
n=61 
6 
n=56 
7 
n=53 
8 
n=57 
9 
n=53 
10 
n=55 
11 
n=48 
12 
n=50 
13 
n=51 
sem. 48.7% 67.1% 48.6% 57.5% 46.2% 52.2% 38.8% 44.3% 42.9% 41.5% 42.1% 39.6% 36.4% 50.0% 32.0% 35.3% 
jar. 23.1% 10.1% 15.3% 15.3% 32.3% 19.4% 19.4% 23.0% 16.1% 24.5% 22.8% 13.2% 14.5% 12.5% 14.0% 17.6% 
U. 7.7% 5.1% 18.1% 11.0% 12.3% 9.0% 19.4% 11.5% 14.3% 20.8% 21.1% 18.9% 20.0% 10.4% 12.0% 13.7% 
phon.  1.3% 2.5% 0% 4.1% 1.5% 1.5% 3.0% 0% 8.9% 1.9% 1.8% 3.8% 7.3% 0.0% 6.0% 9.8% 
partial 11.5% 1.3% 9.7% 6.8% 1.5% 7.5% 9.0% 14.8% 12.5% 9.4% 7.0% 11.3% 10.9% 12.5% 20.0% 19.6% 
jar+sem 7.7% 13.9% 6.9% 2.7% 6.3% 10.4% 4.5% 0.0% 0.0% 1.9% 0.0% 7.5% 1.8% 0.0% 0.0% 0% 
NR 0.0% 0.0% 1.4% 0.0% 0.0% 0.0% 4.5% 6.6% 3.6% 0% 5.3% 5.7% 7.3% 12.5% 16.0% 3.9% 
Others 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.5% 0% 1.8% 0.0% 0.0% 0.0% 1.8% 6.3% 0.0% 0% 
Note: sem.=semantically related response, jar.=unrelated jargons/neologisms, U=unrelated, phon.=phonological attempts, jar+sem=jargons with 
semantically related information, NR=no response, n=number of errors 
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Appendix D (Continued) 
session 
error 
14  
n=49 
15  
n=46 
16 
n=45 
17 
n=43 
18 
n=41 
19 
n=38 
20  
n=41 
21  
n=29 
22 
n=37 
23  
n=34 
24  
n=34 
25  
n=31 
26  
n=26 
27  
n=27 
sem. 38.8% 37.0% 31.1% 41.9% 36.6% 26.3% 34.1% 48.3% 32.4% 26.5% 38.2% 29.0% 30.8% 33.3% 
jar. 14.3% 21.7% 31.1% 20.9% 34.1% 28.9% 24.4% 20.7% 24.3% 23.5% 20.6% 29.0% 34.6% 40.7% 
U. 6.1% 8.7% 15.6% 7.0% 4.9% 10.5% 4.9% 6.9% 8.1% 14.7% 8.8% 9.7% 7.7% 11.1% 
phon.  6.1% 8.7% 0% 11.6% 4.9% 10.5% 22.0% 17.2% 13.5% 17.6%. 17.6% 9.7% 15.4% 3.7% 
partial 14.3% 15.2% 11.1% 11.6% 7.3% 13.2% 9.8% 3.4% 13.5% 14.7% 8.8% 12.9% 11.5% 7.4% 
jar+sem 0.0% 2.2% 0.0% 0.0% 2.4% 0.0% 2.4% 0.0% 0.0% 0.0% 0.0% 3.2% 0.0% 0.0% 
NR 18.4% 6.5% 8.9% 7.0% 9.8% 10.5% 2.4% 0.0% 8.1% 2.9% 5.9% 3.2% 0.0% 3.7% 
Others 0.0% 0.0% 2.2% 0.0% 0.0% 0.0% 0.0% 3.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Note: sem.=semantically related response, jar.=unrelated jargons/neologisms, U=unrelated, phon.=phonological attempts, jar+sem=jargons with 
semantically related information, NR=no response, n=number of errors 
